CRITICAL ITEM8 LIBT

PROJECT: SRHS E~5 MCiU INSTnllEDE

SYSTEM: DAC SUBSYSTEM
P/N:

e fonpunte bt e g ASS'Y NOW ASS'Y SHEET: 1
FHEA FMEA NAWE, Q1Y L FAILURE MODE FAILURE EFFECT HOMR / "UNC. RATIONALE FOR ACCEPTANCE
REF. REY. orawinG REF. AND oN 7
DESIGHAT 10N CAUSE END 1TEM CRITICALLTY SCREENS: N/A
1435 0 ROTAT {ONAL HODE : HAXIHUH DES1GN FEATURES
HAND HARD OVER COMMANDS TN § ---eomooi-aialn
CONFROLLER ET €1 THER
01Y-1 DIRECTION 10 THREE EDEMTICAL CIRCUITS PROVIDE SIGNAL DEMODULATION FOR EACH
SPAR P/N CAUSE(S): RCIU. HAND Of THE THREE JRANSDUCERS.
SHISSEVNZ (1) OP ANP CONTROLLER
FATLURE. HARDOVER CHECK IN EACH CIRCUIT, TWO TRANSESTORS ARE ALTERNATELY SWITCHED BY
VILL DETECT AND THE CUTPUT OFf A TRANSFORMER WHICH IS ORIVEN 8Y 20 VAC, 1500H2.
DROP GPC INTO THE SWITCHING ACTION OF THE TRANSISTORS RESULES IM
IDLE. ARM WILL PHASE-SENSITIVE RECTIFICATION OF THE TRANSDUCER OUTPUT. THE
SToP. RECFIFIEC OUTPUI IS FILTERED, AND SCALED BY AN OPERATIONAL
. AMPLIFIER. ONE TRANSFORMER PAGVIDES THE SWITCHING COMMANDS FOR
WORST CASE ALL THAEE CIRCUITS.
Los TRANSISTORS ARE 2N2432A TYPE. OP-AMPS ARE TYPE LM10TA.
HISSION, LOSS
OF MANUAL £EE PARTS WAVE BEEW SELECTED AND CONTROLLED M ACCORDANCE WITH
AUGMENTED SPAR-RHS-PA.003. THIS DOCUMENT DEFINES THE PROGRAM
MODES. REQUIREMENTS FOR MONITORING AND CONTAOLLING EEE PARTS. THE
REQUIREMENTS INCLUDE PARTS SELECTSON 10 AT LEAST YESTABLISHED
REDUNDANT PATHS RELIABILETY" LEVELS, AND ADEQUATE DERATING OF PART STRESS
REMAINING LEVELS. PROCEDURES AND ACTIVITIES ARE SPECLFIED FO EWSURE Al
--------------- LEASE EQUEIVALENT QUALITY FOR NONSTANDARD AND IRREGULAR PARTS.
1 WLt RELIABILITY ANALYSES KAS CONFIRMED NO PARTS WITH GENERICALLY
COMMAND FROM HIGH FAILURE RATES, AEROSPACE DESIGN STANDARDS FOR DETAILING
GPC (FOR SAFING ELECTRONIC PARTS PACKAGING, MOUNTING AWD
THE SYSTEN). STRUCTURAL /MECHAN |CAL/ INTEGRITY OF ASSEMBLIES ARE APPLIED.
SUCH DESIGN WAS BEEN REVIEWED AND FOUND SATISFACTORY THROUGH
2) AUTO OR THE DESIGN AUDIT PROCESS, INCLUDING THE USE OF RELIABELITY
SIKGLE DRIVE MAIHTATNABILITY AND SAFE!Y CHECKLISTS. MATERIAL SELECTION KND
MODES (FOR USAGE CONFORMS 1O SPAR-SG.368 WHICH 1S EOUIVALENT TO TKE MASA
CONT INUIHG MATERIALS USAGE REOULREMENTS. WORST CASE ANALYSIS HAS BEEN
OPERATIONS). CONDUCTED 10 ENSURE THAT PERFORMANCE CAN BE WET UNDER WORST
CASE TEMPERATURE AND AGING EFFECTS. EEE PARTS STRESS AMALYSIS
HAS BEEN COMPLETED AND CONFIRMS THAT THE PARTS MEET THE
OERATING REQUIREMENTS,
PRINTEE CIRCUIT BOARD DESIGNS WAVE BEEN REVIEWED 1O ENSURE
ADEQUATE CIRCUIT PATH W{DTH AND SEPARATION AND TO CONFIRM
APPROPRIAJE DIMENSIONS OF CIRCUIT SOLDER PADS AND OF COMPONENT
HOLE PROVISIONS.
PARTS MOUNTING METHODS ARE COMEROLLED IN ACCORDANCE WITH
MSEC-STD-138 AND CAE PD934B9. THESE DOCUMENTS REQUIRE
APPROVED -MOUNT ING MEITHODS, STRESS RELIEF, AND COMPOMENT
SECURITY.
WHERE APPLICABLE, DESIGN DRAWINGS AND DOCUMENTATION GIVE CLEAR
I0ERT1FiCAT 10K of HANDLING PRECAUTEONS FOR ESD SENSITIVE
BOARD ASSEMBLY DRAWINGS INCLUOE THE AECUIREMENT FOR SOLDERING
SIANDARDS [N ACCORDANCE WITH NMB 5300.4(3A) AND JSC OBBOOA.
PROCESSING OF ADDRESS DECODING IS PERFORMED USING “A* TYPE
CHOS LOGIC DEVICES, INPUT DATA IS BUFFERED BY A COMPLEMENTARY
TRANSISTOR STAGE. THE CMOS LOGIC CIRCUITS ARE OF THE GEWERIC
1YPE SERIES “4000A". TRE COMPLEMENTARY TRANSISTORS ARE 2N2222A
ARD 2N2907A.
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CRITICAL ITEM8 LIST

PROJECT: SRMS E-S MCIY 'HSIM.[ED!

ASS'Y NOM

SYSTEM: DEC SUBSYSTEM
ass+y psR:

SHEET:

—2

FHEA
REF.

FHEA
REV,

NAME, QfY_ &
orauinG néf.
DESIGNATION

FAILURE MODE
AND
CAUSE

FAILURE EFFECY
END ITEM

“DURZIZI'UNC. RATIONALE FOR ACCEPTANCE

/
CRITICALITY SCREENS: MN/A

1435

ROTATIOMAL
HAND
CONTROLLER
a1Y-1

SPAR P/N
S11S5E117

MOOE:
HARD OVER

OUFPUT,

CAUSE{S}:
(1) OP AWP
FAILURE .

PREPARED BY:

HIWG

HAX IMUN
COMMANDS IN
ELTHER
DIRECTION TO
HCHJ. HAND
CONTROLLER
HYARDOVER CHECK
WILL DETECT AWD
DROP GPC INIO
IDLE. ARM WILL
S10P.

WORST CASE
L0SS OF
HISSION, LOSS
OF MANUAL
AUGMENTED
HOOES .

REDUHDANT PATHS
REMAINING

1) ULl
COMMAND FROM
GPC (FOR SAFING
THE SYSTEM).

2) AUTO OR
SINGLE DRIVE
HODES (FOR
CONTINUING
OPERATIONS).

SUPERCEDING DATE: WOME

RMS/D&C - 338

DATE: 11 JuL 91
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CRITICAL ITEM8 LIST

PROJECT: SRMS H-S MCIU IHSIILLEDE

SYSTEM: DEC SUBSYSIEM

----- ————————————— ASS'Y HOM ass*y e/ SHEET: 3
FMEA FMEA WAME, afy, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. pRAUING REF. AND oN 212
DESIGHATION CAUSE * END ITEM CRITICALTIY SCREENS: N/A
1435 ] ROTATIONAL MODE : {MAK THUM ACCEPIANCE TESTS
HAND WARD OVER COMMANDS TN | -l
COMTROLLER outPul . E1THER THE AHC IS SUBJECTED TO THE FOLLOWING ACCEPTANCE ENVIRONMENTAL
ary-1 DIRECTION 10 1ESTING AS AN SRU,
SPAR P/W CAUSE(S): HCIU, WAND
S1ISSEVIT (1) 0P AWP CONIROLLER O VIBRATION: LEVEL AND DURATION REFERENCE TABLE 1
FAILURE. HARDOVER CHECK
WILL DETECT AND O TYHERMAL:  +120 DEGREES F VO 20 DEGREES F (12 HRS PER
DROP GPC INTO CYCLE} 2 CVCLES TOTAL,
IDLE. ARM WIlL
SToP. THE RHC IS TESTED AS PART OF THE DEC SUBSYSTEM; WHICH CONSIST
OF DEC PANEL, THC AND RHC; PER TP 347.
WORST CASE
---------- THE TOTAL DEC SUBSYSTEM UNDERGOES ANS SYSTEM TESTING, (1P 5t8
LO5S OF RHS STROHGBACK, AND [P552 FLAT FLOOR 1ESTS) WHICH VERIFLES THE
MISSION. LOSS ABSENCE OF THE FAILURE MODE.
OF MANUAL
AUGHENIED QUALIFICATIONS TESTS
WOOES. | eeeseeeeeeelD
THE RHC IS CERTIFIED BY SIMILARITY IO THE CRBITER USED RHC
REDUNDART PATHS EXCEPT FOR FINGER OPERATED SWITCHES. THE BASIC DIFFERENCES
REKALN EMG IS THAT THE ORBITER RMC IS TRIPLE REDUNDANT AND THE RHS RHC
--------------- IS SINGLE STRING.
13 NULL
COMMAND FROM
GPC (FOR SAFING FLIGHT CHECKOUT
THE SYSTEMY. | coererecce-enas
PORS OPS CHECKLIST (ALL VEHICLES) JSC 16987
2} AUTO OR
SINGLE DRIVE
MODES ¢FOR
CONTINUING
OPERATIONS) .
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CRITICAL ITEMB LISBT

PROJECT: ERHS E-S MCIU l"SllLlEDs

SYSIEM: DSC SUBSYSIEM

B T it ASS'Y NOM ass'y p/H: SITSEYTY SHEET: 4
FHEA FHEA NAHE, OIY, & FAILURE WODE FAILURE EFFECT HDUR / FUMC, RATIONALE FOR ACCEPTANCE
REF. REV. prauInG RéF. AND ON 272
DESIGHATION CAUSE END J1EM CRITICALITY SCREENS: N/A -
1435 0 ROTAT IONAL HOOE : HAX IHUM 0A/INSPECT 1ONS
HAND HARD GVER COMMANDS I |  -.--clilllt
CONTROLLER ouUTPUT EITHER
arr-1 ' DIRECTION 10 EEE PARTS INSPECTION IS PERFORMED AS REGUIRED BY
SPAR P/W CAUSE(S): MCIU. HAND SPAR-RMS-PA.003. EACH EEE PART IS QUALIFIED AT THE PART LEVEL
S11SSE117 (1) P AMP LONTROLLER TO THE REGUIREMENYS OF THE APPLICASLE SPECIFICATION. ALL EEE
FAILURE. HARDOVER CHECK PARTS ARE 100X SCREENED AND BURNED IN, AS A MINIMUH. AS
WILL DETECT AWD RECIIRED BY SPAR-RMS-PA.G03, BY THE SUPPLTER. ADDITIONALLY,
DROP GPC INID EEE PARTS ARE 100X RE-SCREENED SN ACCCRDANCE WITH
IDLE. ARM WILL REQUIREHENTS, BY AN INDEPENDENT SPAR APPROVED TESTING
S10P, FACILITY. OPA 15 PERFORMED AS REQUIRED BY PA,003 ON A RANDOMLY
SELECTED SX OF PARIS, MAXIMUM 5 PIECES, MINIMM 3 PIECES FOR
WORST CASE EACH LOY NUMBER/OATE CODE OF PARYS RECE]VED.
LOSS OF WIRE |5 PROCURED TO SPECIFICATION MIL-W-22759 OR MIL-N-8138)
MISSION. 1055 AND INSPECTED AND TESTED 10 WASA JSCHBDBO STANDARD NUMBER 9SA.
OF MAHUAL
AUGHENTED RECE|VING INSPECTION VERIFIES THAT ALL PARIS RECEIVED ARE AS
MODES , IBENTIFIED IN THE PROCUREMENT DOCUMENTS, THAT NO PHYSICAL
DAMAGE HAS OCCURRED O PARTS DURTHG SHLPMENT, THAT THE
REDUNDANT PATHS RECEIVIKG DOCUMENIS PROVIDE ADEGUATE TRACEABILITY INFORMATION
REMAINING AND SCREENING CATA CLEARLY IDENTIFTES ACCEPTABLE PARIS.
1) NULL PARIS ARE INSPECTED THROUGHOUT MANUFACIURE AND ASSEMBLY AS
COMMAND FRON APPROPRIATE TO THE MAHUFACTURING STAGE COMPLETED. THESE
GPC (FOR SAFING INSPECTIONS INCLUDE,
THE SYSTEM). _
- PRINTED CIRCUIT POARD INSPECTION FOR TRACK SEPARATION, DAMAGE
2) A0 OR AND ADEQUACY OF PLATED THROUGH HOLES,
SINGLE ORIVE
MODES (FOR COMPONENT MOUNTING INSPECTION FOR CORRECT SOLDERING, WIRE
CONTINUING LOOPENG, STRAPPING, ETC. OPERATORS AMD INSPECTORS ARE TRAINED
OPERATIDNS). AND CERFIFIED TO NASA WHB 5300.4(3A) SIANDARD, AS MODIFIED
BY JSC OBBOOA.
COMFORMAL COATING ENSPECTION FOR ADEQUATE PROCESSING 1S
PERFORMED USING ULTRAVIOLET LIGHT TECHNIGUES,
POST P.C. BD, INSTALLATION IMSPECTION, WORKMANSHIP §
gg:s'amzss (HOMEYWELL/GOVERNMEKT REP. - MANDATORY [NSPECT)ON
)
P.C. BD. INSTALLATIOH ENSPECTION, CHECK FOR CORRECT BOARD
INSTALLATION, ALIGNMEN? OF BOARDS, PROPER CONNECTOR CONTACI
MATING, WIRE ROUTING, STRAPPING oOf WIRES E1C.,
PRE-CLOSURE INSPECTION, WORKMANSHIP AHD CLEANL INESS
(CAE/GOVERNMENT REP, - MANDATORY INSPECTION POINT)
PRE-ACCEPTANCE TEST INSPECTION, WHICH IHCLUDES AN AUDIT OF
LOWVER TIER INSRECTION COMPLETION, AS BUILT CONF IGURATION 4
VERIFICATION 10 AS DESIGN ETC., {MANDATORY THSPECTION POINT).
A TEST READINESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
TES! PERSONNEL, TEST DOCUMENTS, TEST EQUIPMENT CALIBRATION/
VALIDATEON STATUS AND WARDWARE' CONF IGHRATION |S CONVENED §Y
QUAE ITY ASSURANCE I CONJUNCTION WITH ENGINEERING
RELIABZLETY, CONFIGURATION COMTROL, SUPPLIER AS ABPLICABLE,
AND THE GOVEMMENT HEPRESENTRIIVE, FRIOR TO THE START OF ANY
PREPARED BY: HIWG SUPERCEDEWG DATE: NOME DATE: 11 JuL 91 CIL REV: O
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CRITICAL ITEMS LISBT

PROJECT: SRMS E'S NCIU IHSM[[EDE

SYSTEM: DAC SUBSYSTEM
IN:

o ——— -t - - ASS'Y NOM ASS'Y P SHEET: 5
FMEA FHEA NAME, oTY, & FAILURE MODE FAILURE EFFECT HOWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oRAWING REF. AND oN 22
DESTGNATTON CAUSE " END ITEM ERTTICALITY SCREENS: W/A
1435 0 ROTATIOHAL : L MAX I FORMAL TESTING (ACCEPTANCE OR QUALIFICATION).
HAND HARD OVER COMMARDS [N
CONTROLLER oUTPUT. EITHER ACCEPTANCE TESTING (ATP) INCLUOES, AMBIENT, VIBRATION
ary-1 DIRECTION TO AND THERHAL TES1ING (CAE/GOVEANHENT REP. - MANDATORY
SPAR P/N CAUSE(S): HCIU. HAND INSPECTION POTNT)
S11SSE117 (1) 0P Awp COMTROLLER
FAILURE. HARDOVER CHECK INTEGRATION OF DAC PANEL, RHC, THC AND WCIU, IWSPECTIONS ARE
WILL DETECT AND PERFORMED AT EACH STAGE OF INTEGRATTON, WnIEH INCLUDES
QROP GPC INTO GROUNDING CHECKS, INTER COMNECT CABLE VERMFICATION, COMMECTOR
I0LE. ARM WILL INSPECTION FOR 8ENT OR PUSHBACK CONTACIS €1C.
s10P.
SUB-SYSTEK PERFORMANCE TESTING (AIP), INCLUDES AN AMBIENT .
WORST CASE PERFORMANCE TEST. (MAWDATORY INSPECTiON PDINT).
LOSS OF SRMS SYSTEMS INIEGRATION, THE INTEGRATION OF WECHANICAL ARN
MISSION, LOSS SUBASSEMBLIES AND JHE FLIGHT CABIN EQUIPMENT 10 FORM THE SRMS.
OF MANUAL IMSPECTIONS ARE PERFORMED AT EACH PHASE OF INTEGRATION WHICH
AUGHENTED INCLUDES GROUDING CHECKS, THRU WIRING CHECKS, WIRING ROUTING,
MOOES, INTERFACE COMNECTORS FOR SENT OR PUSH BACK CONTACTS EIC.
REDUNDANT PATHS SRMS SYSTEMS TESTING - STRONGBACK AND FLAT FLOOR AMBLENT
REMAINING PERFORMANCE TEST. (SPAR/GOVERKMENT REP. - MANDATORY IWSPECTON
--------------- POINT)
13 NULL X
COMMAND FROM
GPC (FOR SAFING
THE SYSTEM).
2) AUTO OR
SINGLE DRIVE
MODES (FOR
CONTINUTNG
OPERATIONS).
10
\ ‘,5 O
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CRITICAL ITEHB8 LIBT

PROJECT:
ASS'Y NOMER

SIIHS E S MCIU lHS!lllED&

SYSTEM: D&C SUBSYSTEM
Ass'Y /T

SHEET: []

FHEA
REF.

FMEA
REV.

HAME, Q1Y L
oraulnG réf.
DES | GHAF LON

FAILUAE MODE
AHD
CAUSE

FAILURE EFFECT
ON
END TTEM

RATIONALE FOR ACCEPTANCE
LEL

HDWR_/ FUNC.
2/2

CRITICALITY SCREENS:

1435

ROTATIOHAL
HAND
COMTROLLER
o1Y-1

SPAR P/W
511SSE117

MODE :
HARD OVER
OuTPUI,

CAUSE(S):
(13 oP ANP
FATLURE .

PREPARED BY:

MIWG

SUPERCEDING DME

MAN THLM
COMMANDS 1H
EITHER
DIRECTION TO
NCIU, HAND
+CONTROLLER
HARDOVER CHECX
‘MILL DETECT AND
BROP GPC INTO
IDLE. ARM utLL
STOP,

WORST CASE
LOSS OF
HISSION, LOSS
OFf MANUAL
AUGMENTED
MOOES.

REDUNDANT PATHS
REMAINING

1) NuLL
COMMAND FROM
GPC (FOR SAFING
THE SYSTEM),

2) AUTO OR
SINGLE DRIVE
HOOES (FOR
CONTIMUENG
OPERATIONS).

HONE

FAILURE HISTORY

KO EEE Plkis FAILURES HAVE OCCURRED SUBSEQUENT TO ASSEMBLY OF
PARTS.

DAYE: 11 UL 9 CIL REV:
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CRITICAL ITEMS8 LIST PROJECT: SAMS ﬁ~s HCIY |nsuu£n& SYSTEH: DEC SUBSYSTEM
J T A — ASS'Y NOM : Ass'y psH: SHEET: H
FMEA FHEA NAME, QTY, & FALLURE MOCE FAILURE EFFECT HDMR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. oraulnG réF. AND oK 242
DESIGNAT LON CAUSE END [TEM CRITICALITY SCREENS: H/A
1435 0 ROTAT IONAL MOOE : MAXTHUM " OPERAT IOMAL EFFECTS
HAND HARD OVER coMMANDS TN I ool
CONTROLLER OUTPUT. ETTHER
Q-1 DIRECTION TO HAND COMTROLLER OUTPUT WARDOVER DETECTED BY GPC AND DROPS OUT
SPAR P/N CAUSE(S): MCIU. HAND OF MODE.
STASSE117 (1) OP AMP CONTROLLER HANUAL AUGMENTED MODES CANNOT BE
FATLURE. HARDOVER CHECK USED TO COMPLETE THE MISSION. SINGLE, DIRECT DRIVE AND BACKUP
WILL DETECT AND STILL OPERATIVE. |F ALL DRIVE MODES ARE LOST, THE ARM CAN BE
DROP GPC IN1O JETTISONED,
IDLE. ARM WILL
s10P. CREW ACTION
WORST .CASE : '
---------- SELECT ALTERWATE HOOE.
LOSS OF
MISSION, LOSS
OF MANUAL CREW TRATNING
AUGMENTED | Ceoea-ooaois
HODES.
NOME
REDUNDANT PATHS )
REMAINING MISSION CONSTRAINT
1) NULL
COMMAND FROM NOWE
GPC (FOR SAFING
TRE SYSTEM).
2) AUTD OR OMRSD OFFEL [NE
SINGLE DRIVE |  <--vee-aeiand
MODES (FOR
CORTINUING WITH THE RHC IN THE HULL POSTIOM
OPERATIONS). VERIFY R,P,¥ OUTPUT VOLTAGES AT RHC OUTPUT.
' OMRSD OHLIME INSTALLATION
NOHE
ONRSD OMLINE TURHAROUND
WITH THE RKC IN THE MULL POSTION
VEFVFY NO HAND COKTROLLER HARD OVER CHECK.
i , *
o
3
I}
m
~0
e RPN OO e e L A
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